Regional differences and post-mortem stability of enzymatic activities in the retinal pigment epithelium.
The retinal pigment epithelium (RPE) is essential for the metabolism of the neural retina. As a result of dysfunction of the RPE, retinal degeneration occurs. A potential treatment for certain forms of retinal degenerations is transplantation of RPE cells. To determine optimal conditions for treatment of donor eyes before transplantation, activities of key proteases (aminopeptidase M, dipeptidylpeptidase II and IV and gamma-glutamyltranspeptidase) as indicators of RPE cell quality (viability and functional state) were measured. Protease activities were quantified in bovine RPE cells from different regions of the eyecup, after different times of storage of the bulbi, cryopreservation of the RPE cells and in RPE cell cultures. The distribution of the activities was compared to the pigmentation of the RPE cells, the thickness of the choroid and photoreceptor density. Most proteases showed regional maxima. Prolonged storage of the bulbi decreased gamma-glutamyltranspeptidase and aminopeptidase M activities. Cryopreservation of the RPE cells for up to 6 weeks caused no loss in the enzymatic activities. Culture of RPE cells caused pronounced decreases in the activities of gamma-glutamyltranspeptidase and dipeptidylpeptidase IV. Storage of the bulbi at 4 degrees C for more than 50 h causes marked loss of enzymatic activities in RPE cells. The decrease in gamma-glutamyltranspeptidase activity may be especially important because the RPE is exposed to high concentrations of reactive oxygen species. Whole bulbi should be stored for less than 50 h, but isolated RPE cells may be stored at -80 degrees C for weeks. Propagation of RPE cells by culture increases cell number; this effect may be counteracted by a decrease in the function of these cells.